Supplementary Figures S1 -S7
Supplementary Figure S1 . Validation of ALP+ ESC-like colony phenotype for scoring authentic iPSC colonies generated by a piggyBac vector system.
(a) Nanog-immunohistochemistry on ESCs and MEFs. Nanog-immunohistochemistry with a DAB (3,3'-diaminobenzidine) reporter showed staining patterns comparable to Nanog-immunohistochemestry with an Alexa-fluorescence reporter: absence of Nanog in MEFs and presence of Nanog in ESCs. When Nanog is not used as one of the exogenous iPSC factors, the activation of Nanog expression has been used as an indication of reprogramming to authentic iPSCs. In contrast to the mouse genome which contains 6 paralogous Zscan4 genes and 3 Zscan4 psuedogenes (Falco et al., 2007) , human genome has only one ZSCAN4 gene copy. To investigate if human ZSCAN4 has similar functions to mouse Zscan4, we compared the efficiency of iPSC formation between mouse Zscan4 and human ZSCAN4.
(a) A schematic representation of a piggyBac vector (PB-TET-hZSCAN4) carrying human ZSCAN4 Open Reading Frame (ORF) under the Dox-inducible promoter. A PB-TET-MKOS vector together with either PB-TET-hZSCAN4 or a control PB-DsRed vector were cotransfected to MEF-WT cells (C57BL/6J x 129S6/SvEvTac). The experimental design was essentially the same as that shown in Figure 2A . The cells were cultured for 14 days, fixed, and stained for ALP. (a) qRT-PCR analysis of Zscan4 expression levels by a primer pair detecting RNAs from both endogenous Zscan4 and exogenous Zscan4 (trasncripts from a pCGA-Zscan4-ERT2). Data are normalized by the expression of H2A. The expression levels are shown as a fold change difference relative to the Zscan4 expression levels of a parental V6.5 ESCs. Clones #16 and #18 (marked with *) were used for the subsequent study. (f) A scatter-plot showing pair-wise comparison between the conditions: Tmx+ (for 1 day); Tmx-(for 1 day). Spots in color represent genes whose expression show statistically significant differences between samples (FDR ≤0.05) (Sharov et al., 2005) .
(g) A scatter-plot showing pair-wise comparison between the conditions: Tmx+ (for 2 days); Tmx+ (for 1 day) followed by Tmx-(for 1 day).
(h) A scatter-plot showing pair-wise comparison between the conditions: Tmx+ (for 3 days); Tmx+ (for 1 day) followed by Tmx-(for 2 days).
(i) A scatter-plot showing pair-wise comparison between the conditions: Tmx+ (for 4 days); Tmx+ (for 1 day) followed by Tmx-(for 3 days). 
Supplementary Figure S4. Characterization of iPSCs generated from the MEF-WT and MEF-ZERT cells with a PB-TET-MKOS vector.
(a) Several ESC-like colonies were picked from the wells prepared in parallel with the experiment shown in Figure 3E and propagated in the ES cell culture condition on feeder cells: one iPSC clone from the MEF-WT (Dox+ Tmx-); three iPSC clones from the MEF-WT (Dox+ Tmx+); two iPSC clones from the MEF-ZERT (Dox+ Tmx-); and three iPSC clones from the MEF-ZERT (Dox+ Tmx+). These iPSC clones, MEF-WT cells, MEF-ZERT cells, and V6.5 ESCs were subjected to RT-PCR analysis with pluripotency gene markers: endogenous Oct4 (Pou5f1), endogenous Sox2, Nanog, Zfp42 (Rex1), and Dax1 (Nr0b1). Gapdh was used as a control.
(b) DNA methylation patterns of the promoter regions of Oct4 and Nanog in ESCs and iPSCs.
(c) A microscopic image showing embryoid bodies (day 4) generated from the iPSC clone. (a, b) These charts represent two of the three replications for the experiments shown in Figure 4A . The third data set is shown in Figure 4B . A piggyBac vector (PB-TET-KOS) carrying Klf4 (K), Oct4 (O), and Sox2 (S) was transfected into the MEF-ZERT. The cells were cultured for 20 days under Dox+ Tmx-or Dox+ Tmx+ condition, fixed, and stained for ALP. ALP+ ESC-like colonies were scored and presented in the bar chart. For each experiment, the transfection and Dox-induction were performed in triplicate. Data are represented as mean±S.E.M. (triplicate wells). *, P < 0.01.
Characterization of iPSC clones derived from the MEF-ZERT with KOS factors.
(c) Several ESC-like colonies were picked from the wells prepared in parallel with the experiment shown in Figure 4b and propagated in the ESC culture condition on feeder cells: four iPSC clones from the MEF-ZERT (KOS factors and Tmx+ condition, i.e., ZKOS factors: #2, #4, #7, #8). These iPSC clones and control MEF-ZERT cells were subjected to RT-PCR analysis with pluripotency gene markers: endogenous Oct4 (Pou5f1), endogenous Sox2, Nanog, Zfp42 (Rex1), and Dax1 (Nr0b1). Gapdh was used as a control.
(d) A representative phase-contrast image of the iPSC clone (#7) after staining with ALP.
(e) A microscopic image showing embryoid bodies (day 4) generated from the iPSC clone (#7).
(f) Fluorescence microscopic images of the iPSC clone after in vitro differentiation from the embryoid body shown in (e), and stained with antibodies against αSMA (mesoderm), AFP (endoderm), GATA4 (endoderm), and βIII-tubulin (ectoderm). Pictures (right) are the same images after merging with DAPI-staining. Scale bar, 100 μm.
(g) An E13.5 embryo derived from the iPSC clone (#7) by the 4N complementation. (a) MEF-KOS-ZERT 2nd cells were treated by different Tmx conditions. ALP+ ESC-like colonies were counted 13 days after Dox induction. Different letters denote significant differences between groups (P < 0.05).
(b) MEF-KOS-ZERT 2nd cells were treated with or without Tmx for the first day in the presence of Dox. Subsequently, Dox was removed on the designated days. Cells were cultured till day 17, fixed, and stained for ALP. ALP+ ESC-like colonies were scored (mean + S.E.M.). *, P < 0.05 (Tmx-vs. Tmx+).
(c) A magnified picture of Figure 7A . (a) Gene expression levels of Nanog, Zfp42 (also known as Rex1), and Dppa5a (also known as Esg1), were obtained from DNA microarray analysis and plotted by the NIA Microarray Analysis tool (Sharov et al., 2005) . (c) The same data from our study shown in Figure 6B . Only a subset of 231 genes ( Figure 6B ) were plotted here, as the microarray data by Samavarchi-Tehrani et al. include only a subset of 231 genes.
Comparison

Supplementary Experimental Procedures
Primer sequences. Following primers were used for vector construction: attB1-koz-Zscan4c F (GGGGACAAGTTTGTACAAAAAAGCAGGCTCCACCatggcttcacagcaggcac); attB2-Zscan4c R (GGGGACCACTTTGTACAAGAAAGCTGGGTtcagtcagatctgtggtaat); attB2-Zscan4c-ERT2 R (GGGGACCACTTTGTACAAGAAAGCTGGGTtcaagctgtggcagggaaac); attB1-koz-KLF4 F (GGGGACAAGTTTGTACAAAAAAGCAGGCTCCACCatgaggcagccacctggc); attB2-SOX2 R (GGGGACCACTTTGTACAAGAAAGCTGGGTtcacatgtgcgacaggggca); attB1-kozak-human Zscan4 F (GGGGACAAGTTTGTACAAAAAAGCAGGCTCCACCatggctttag atctaagaa); attB2-human Zscan4 R (GGGGACCACTTTGTACAAGAAAGCTGGGTttaggaagcttctggtgtgg).
Following primers were used for the RT-PCR: endo-oct4 F (TCTTTCCACCAGGCCCCCGGCTC); endo-oct4 R (TGCGGGCGGACATGGGGAGATCC); endo-SOX2 F (TAGAGCTAGACTCCGGGCGATGA); endo-SOX2 R (TTGCCTTAAACAAGACCACGAAA); Nanog F (CACCCACCCATGCTAGTCTT); Nanog R (ACCCTCAAACTCCTGGTCCT); Dax1 F (TGCTGCGGTCCAGGCCATCAAGAG); Dax1 R (GGGCACTGTTCAGTTCAGCGGATC); Rex1 F (ACGAGTGGCAGTTTCTTCTTGGGA); Rex1 R (TATGACTCACTTCCAGGGGGCACT); GAPDH ON 025 (CGGAGTCAACGGATTTGGTCGTAT); GAPDH ON 032 (GAAGATGGTGATGGGCTTCC).
Following primers were used for the qRT-PCR: Zscan4c_ON995 (AGTCTGACTGATGAGTGCTTGAAGCC); Zscan4c_ON996 (GGCCTTGTTGCAGATTGCTGTTG).
Following primers were used for the methylation analysis: Me-Oct3/4-S (GGTTTTTTAGAGGATGGTTGAGTG); Me-Oct3/4-AS (TCCAACCCTACTAACCCATCACC).
